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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an electroconductive coating material having excellent 
electroconductivity and close adhesion, and manifesting a small change of resistance in thermal shock 
characteristics after moisture absorption. 

SOLUTION: This electroconductive coating material comprises (A) 100 pts.wt. metallic copper powder, (B) 
5-33 pts.wt. resol-type phenol resin, (C) 0.5-3.5 pts.wt. amino compound, (D) 0.5-5 pts.wt. chelate layer- 
forming agent, (E) 0.5-4 pts.wt. 1 ,2-N-acyl-N-methyleneethylenediamine compound and (F) 0.15-1 pt.wt. 
polyvinyl butyral resin. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation . 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] (A) a metal — copper powder — 1 00 — weight — the section — receiving — (— B — ) — a resol — a mold 
— phenol resin ~ five - 33 — weight — the section — (— C — ) -- the amino compound — 0.5 - 3.5 — weight — the 
section ~ (— D — ) — a chelate — the stratification — an agent — 0.5 - five — weight — the section — (— E — ) — 
one — two - N - acyl - N - methylene — ethylenediamine — a compound — 0.5 — four — weight — the section — 
and — (— F — ) — polyvinyl butyral resin — 0.15 — - one — weight — the section — containing — becoming -- 
conductive coating material . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the conductive coating material which distributed metal copper 

powder in phenol resin admixture in detail about conductive coating material. 

[0002] 

[Description of the Prior Art] The printed circuit board is used as an ingredient which mounts IC, MSI, LSI, etc. 
It is common to prepare a breakthrough in the insulating layer between double-sided copper foil circuits as an 
approach of connecting electrically the copper foil circuit of both sides of this printed circuit board, and to form 
the through hole which arranged the conductive ingredient on this. Arranging a conductive silver coating 
(henceforth a silver paste) with screen printing etc. is performed as one of the means which arranges a 
conductive ingredient in that case. 

[0003] However, the silver paste is expensive and also has the problem of silver migration. 

[0004] For this reason, as what is replaced with a silver paste, this invention persons were cheap and offered the 

conductive copper coating with few problems of migration (reference, such as JP,6- 108006, A). 

[0005] 

[Problem(s) to be Solved by the Invention] However, when the through hole was formed with the 
aforementioned conductive paint, it became clear that a problem was in the thermal shock property after 
moisture absorption. That is, resistance lifting by the soldering process after a humidity resistance test was 
large, and it turned out that there is possibility of poor electric conduction generating of a product. 
[0006] This invention aims at having been made in view of the above, and having the outstanding conductivity 
and adhesion, and offering conductive coating material with a small resistance change in the thermal shock 
property after moisture absorption. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention 
persons resulted that the above-mentioned technical problem was solvable in completion of a header and this 
invention by decreasing the quantity of a hygroscopic chelate stratification agent, and carrying out the amount 
activity of specification of a 1 and 2-N-acyl-N-methylene ethylenediamine compound and the polyvinyl butyral 
resin, as a result of inquiring wholeheartedly. [0008] Namely, in order that the conductive coating material of 
this invention may solve the above-mentioned technical problem, the (A) metal copper powder 100 weight 
section is received. (B) Resol mold phenol resin 5-33 weight sections, the (C) amino compound 0.5 - the 3.5 
weight sections, (D) It shall come to contain the chelate stratification agent 0.5 - 5 weight sections, 1 , the 2-N- 
acyl-N-methylene ethylenediamine compound 0.5-4 weight sections, and (F) polyvinyl butyral resin 0.15-1 
weight section. 
[0009] 

[Embodiment of the Invention] (A) The metal copper powder used by metal copper powder this invention may 
be which configurations, such as the shape of a piece, arborescence, a globular shape, and an indeterminate 
configuration. 100 micrometers or less of particle size are desirable, and its 1-30 micrometers are especially 
desirable. Since the conductivity of the paint film (coating film) from which a less than 1 -micrometer thing 
oxidizes, and particle size is [ a thing ] easy, and is obtained falls, it is not desirable. 

[0010] Since, as for metal copper powder, a chelate stratification agent [ which is mentioned later ] and 1 , and 
2-N-acyl-N-methylene ethylenediamine compound also carries out the work like a dispersant of metal copper 
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powder, even if it adds as it is to resol mold phenol resin, it is satisfactory to dispersibility. However, in order to 
improve dispersibility further, the metal salt of a known dispersant, for example, a fatty acid, and a fatty acid, 
organic titanate, organic zirconate, or its mixture may be added to a paste (henceforth a dispersibility grant 
agent), and surface coating of the metal copper powder may be carried out by these dispersibility grant agents. 
[001 1] The addition of these dispersibility grant agent is made below into the 0.3 weight sections to the metal 
copper powder 100 weight section. When the addition of a dispersibility grant agent exceeds the 0.3 weight 
section, there is an inclination for adhesion with copper foil (copper alloy copper foil) to worsen. 
[0012] (B) Especially the structure of the resol mold phenol resin used by resol mold phenol resin this invention 
is not limited, but can be used regardless of the existence of denaturation. Especially molecular weight is not 
limited, either. 

[0013] Make the addition of resol resin into within the limits of 5 - 33 weight section to the metal copper 
powder 100 weight section, and let it preferably be 9 - 20 weight section. Under in 5 weight sections, metal 
copper powder is not fully bound, but while the paint film obtained becomes weak, conductivity falls. 
Moreover, if 33 weight sections are exceeded, conductivity will fall. 

[0014] (C) As an example, aniline, diphenylamine, phenylenediamine, diamino naphthalene, anisidine, O- 
aminophenol, diaminophenol, acetylamino phenol, amino benzoic acid, N, and N-diphenyl benzidine etc. is 
mentioned, also in this, especially the class of amino compound used by amino-compound this invention is not 
limited, and Oaminophenol is [ it is the field of reducing power and ] desirable. One sort may be independently 
used for these amino compounds, or they may use two or more sorts together. 

[0015] To the metal copper powder 100 weight section, make the loadings of the amino compound into the 0.5 - 
3.5 weight section, and let them preferably be 1 - 3 weight section. The effectiveness of the conductive 
improvement in a paint film by loadings being under the 0.5 weight section is not fully acquired, and even if it 
applies the amount exceeding the 3.5 weight sections, the improvement beyond conductive it is not found. 
[0016] These amino compounds work also as a reducing agent while working as a conductive improver, they 
prevent oxidation of metal copper powder, and contribute it to conductive maintenance. 
[0017] (D) As a chelate stratification agent chelate stratification agent, fatty amine is used suitably. 
[0018] As an example, monoethanolamine, diethanolamine, triethanolamine, ethyl enedi amine, 
triethylenediamine, triethylenetetramine, etc. are mentioned. These chelate stratification agents may use one sort 
independently, or may use two or more sorts together. 

[0019] Let the loadings of a chelate stratification agent be 0.5 - 5 weight section to the metal copper powder 100 
weight section. Although a chelate stratification agent prevents oxidation of metal copper powder and it 
contributes to conductive maintenance of a paint film, when the effectiveness of the conductive improvement by 
loadings being under the 0.5 weight section is not fully acquired but exceeds 5 weight sections, the thermal 
shock property after moisture absorption tends to fall. 

[0020] (E) 1, the 2-N-acyl-N-methylene ethylenediamine compound 1, and a 2-N-acyl-N-methylene 

ethylenediamine compound are new compounds indicated by Japanese Patent Application No. No. 105588 

[ nine to ], and have the structure shown by the following formula (I). 

[0021] 

[Formula 1] 
O H 

0 I 

R-C-NCH 2 CH 2 N = CH 2 (I) 

* 

[0022] R in the above-mentioned formula (I) expresses a hydrogen atom or a hydrocarbon group. A 
hydrocarbon group can illustrate aralkyl radicals, such as cycloalkyl radicals, such as alkyl groups, such as a 
methyl group, an ethyl group, and a propyl group, a cyclopentylic group, and a cyclohexyl radical, benzyl, and a 
phenethyl radical, although especially the class is not limited including the both sides of an aliphatic 
hydrocarbon radical and an aromatic hydrocarbon radical. 

[0023] Make the loadings of this compound into 0.5 - 4 weight section to the metal copper powder 100 weight 
section, and let them preferably be the 0.8-3.5 weight section. Although it contributes to the conductive 
improvement in a paint film etc., this compound has the inclination for the effectiveness of conductive 
improvement not to fully be acquired, also when loadings are under the 0.5 weight section, and also when 4 
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weight sections are exceeded. 

[0024] (F) Especially whenever [ butyral-ized / of polyvinyl-butyral-resin polyvinyl butyral resin (henceforth 
butyral resin) ] is not limited, but can use the about [ 57-80mol% ] thing usually used. Although especially 
polymerization degree is not limited, either, about 2000 to 2500 thing can be used suitably, for example. 
[0025] Let the loadings of butyral resin be 0.15 - 1 weight section to the metal copper powder 100 weight 
section. Although butyral resin is contributed to maintenance of adhesion with copper foil, if the effectiveness 
of the improvement in adhesion by loadings being under the 0.15 weight section with copper foil is difficult to 
get and exceeds 1 weight section, conductivity will fall. 

[0026] In addition, in order to adjust viscosity, the usual organic solvent can be suitably used for the conductive 
coating material of this invention. 

[0027] As an example of an organic solvent, well-known solvents, such as methyl cellosolve, cellosolve, butyl 
cellosolve, 3-methoxy-3-methyl-l-butanol, methyl-cellosolve acetate, a cellosolve acetate, butyl-cellosolve 
acetate, 3 -methoxy-3 -methyl- 1 -butyl acetate, methyl carbitol, carbitol, butyl carbitol, methyl carbitol acetate, 
carbitol acetate, butyl carbitol acetate, and a dibasic acid ester, are mentioned, for example. 
[0028] 

[Example] This invention is not limited by these examples although an example explains this invention still 
more concretely below. 

[0029] As opposed to the arborescence metal copper powder 1 00 weight section with one to examples 1 -6 and 

example of comparison 8 particle size of 5-10 micrometers Resol mold phenol resin, O-aminophenol, the 

triethanolamine as a chelate stratification agent, It blends at a rate (weight section) which shows 1, 2-N-dodeca 

NOIKKU-N-methylene ethylenediamine, and butyral resin in tables 1 and 2, respectively. The partially 

aromatic solvent of 3 -methoxy-3 -methyl- 1-butanol and methyl carbitol was added as a solvent, and it kneaded 

for 20 minutes with 3 shaft roll, it adjusted so that viscosity might become within the limits of 30 - 50 dPa-s by 

Rion 04 [ viscometer VT-], and conductive coating material was obtained. 

[0030] In addition, the following were used as resol mold phenol resin and butyral resin. 

[003 1 ] Resol mold phenol-resin a: REJITOPPU PL 4348 (Gunei Chemical Industry make) 

Resol mold phenol-resin b: NIKANORU PR 1440 (a xylene denaturation phenol, Mitsubishi Gas Chemical 

make) 

Butyral resin: DENKA butyral #6000C (DENKI KAGAKU KOGYO make). 
[0032] 

[A table 1 ] 
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[0034] The following estimated the property of the conductive coating material of these examples and the 
example of a comparison. 

[0035] Drawing 1 is the sectional view of a resistance test piece, drawing 2 R> 2 (a) is the top view of the test 
piece of drawing 1 , and (b) is the schematic diagram of this rear face. A sign 32 shows a paper phenol substrate 
among drawing 1 and 2, and, as for 33, through hole, 34, and 34' shows copper foil, respectively. 
[0036] As shown in drawing 1 , each conductive coating material of tables 1 and 2 was embedded by the 
screen-stencil using the Dacron screen of 120 meshes in the through hole 33 (bore diameter of 0.5mm) of the 
paper phenol substrate 32 with a thickness of 1 .6mm. This was heated at 70 degrees C **20 degrees C for 2 
hours using air oven, temporary desiccation of the paint film b was carried out, and it was made to harden for 30 
minutes at 1 60 degrees C after that. 

[0037] As shown in drawing 2 , the train is prepared to the through hole 33 in 20 holes with 1 .3mm - 2.0mm 
pitch in the longitudinal direction in nothing and the pitch such whose train A-K is 1 .3mm - 2.0mm. On the side 
front of a substrate 32, two through holes 33 and 33 each which two adjacent through holes 33 and 33 each are 
connected by copper foil 34 (refer to this drawing a), and are not connected by copper foil 34 on the side front 
are connected by copper foil 34' on the background (refer to this drawing b). 

[0038] It set to the test piece which has such a configuration, edges 41-42, 42-43, and the series resistance value 
of 20 holes between 43-44 were measured as conductive assessment of a paint film b, it **(ed) by 20, and the 
resistance per through hole 1 hole was acquired. 

[0039] Moreover, about the thermal shock property after moisture absorption, it evaluated as follows. 
[0040] That is, the resistance of the substrate obtained by printing and hardening conductive coating material as 
mentioned above, and 40 degrees C and the resistance after dipping into a 260-degree C solder tub twice after 
96-hour neglect in the humidity ambient atmosphere of RH 90% were measured, and resistance rate of change 
was searched for. 

[0041] Next, as shown in drawing 3 , the adhesion with copper foil 34 divided the paint film b on the through 
hole copper foil land 34 with the knife in the shape of a cross joint (S line), performed the tape friction test, and 
judged it by the number of the paint films b which remained on the land 34. For example, it was referred to as 
one fourth, when all quadrisection separated and 4 or one [ 0/] remained. [0042] These assessment results are 
written together to tables 1 and 2. 

[0043] Since the loadings of each charge of a compounding agent are put together appropriately, in the 
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conductive coating material of each example, it excels in conductivity, the thermal shock properties after 
moisture absorption, and all the adhesion on copper foil, so that clearly from the result shown in these tables. 
[0044] On the other hand, even if the loadings of one of components do not satisfy the requirements for this 
invention but are excellent in each example of a comparison in a certain engine performance, it turns out that 
other engine performance is inferior or all engine performance is inferior. 
[0045] 

[Effect of the Invention] The conductive coating material of this invention has the outstanding conductivity and 
adhesion, and there is little resistance change in the thermal shock property after moisture absorption. 
Therefore, it becomes possible to be cheap and to obtain the anxious through hole of migration which is not. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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